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losses due to pre-condensation are also reduced in the steam
turbine. These two factors more than outweigh the increased
mechanical losses. The steam turbine is a success because
it uses steam, not because there is any inherent virtue in the
turbine as a mechanism. In the steam cycle, the negative
•work is negligible and .change of state gives all the expansion
required. Eeplace the steam by a permanent gas as in the
case of the gas turbine, and the advantages disappear. This is
shown by the gas turbines so far constructed. That of Armen-
gaud and Lemale operated on the constant pressure cycle.
Experiments were carried out between 1903-1906, and the
overall efficiency did not rise above 4 per cent. The explosion
turbine of Karavodine (1908) was even less efficient besides
being only suitable for very small power units (under 5 h.p.).
The explosion turbine of Holzwarth (1908-11) has been fre-
quently described. It appears, however, that the overall
efficiency is less than 15 per cent., and this is not enough to
make the scheme attractive even though the manufacturing
cost of the plant might possibly be less than that of a recipro-
cating engine of similar power.
In quite small sizes the gas turbine has lately been employed
as an auxiliary to the aircraft piston engine. The turbine is
driven by the exhaust gases of the main engine, and the power
so obtained is employed to supply air under pressure to the
carburettor intakes : in this way ground-level conditions can
be maintained and the customary loss of power with altitude
prevented. The gain in power due to the use of the auxiliary
turbine is far greater than any loss of power due to the
higher back pressure in the exhaust pipe. Constructional
difficulties are but slight in a turbine so small as
this.
84. Methods of Improving Efficiency (Crossley and Na-
tional).—One of the chief causes which limit the efficiency of
gas engines is the high temperature during explosion and the
very rapid rate at which heat is then abstracted by the
walls. Two methods have been tried with a view to
minimize this effect, the idea in each case being to reduce
the maximum temperature of the cycle without, however,
decreasing the mean pressure. These two are the water

